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WHAT IS CLAIMED IS: 



1. A semiconductor chip assembly of the type 
including a semiconductor chip having & plurality of 
surfaces and having contacts on at least one of said 
surfaces and a flexible sheetlike /element having 
terminals thereon electrically connected to said 
contacts, characterized in that said ysheetlike element 
and at least some of said terminals/ overlie one said 
surface of said chip, said terminaljs are movable with 
respect to said chip and the assembly includes resilient 
means for permitting movement of s^id terminals toward 
said chip. 

2 . An assembly as claimed in claim 1 further 
characterized in that said resil/ient means include a 
compliant layer disposed between said terminals and said 



comt 



Lant la 



terminals 
:hip assembly^ 



ilastomeric 



^ial, 



chip so that said 
upon movement of 
3. A 

further characterized in th^t 
formed from an 
4 . 

further characterized 
includes masse 
interspersed with said 
said masses of said low modulus; 
with said terminals, said/ holes in 



er will be compressed 
oward said chip, 
as claimed in claim 2 
liant layer is 



COT 



f A chj 



assei 



y as clai 



/ 



that said 
/modulus ma 
of low 



at 




ed in claim 2 
ompliant layer 
erial and holes 
modulus material , 
rial being aligned 
id compliant layer 
being out of alignment wifch said^terminals. 

5. A chip assembly as claimed in claim 1 or 
claim 2 or Claim 3 or telaim 4 further characterized in 
that said chip has a front surface, said contacts are 
disposed on said front surface and said sheetlike 
element and said terminals overlie said front surface of 
said chip. 

6. A chit> assembly as claimed in claim 1 or 
claim 2 or claim 3 /or claim 4 further characterized in 
that said chip hafc oppositely-facing front and rear 
surfaces, said co/itacts are disposed on said front 
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surface, and said sheetlike element and sa: 
overlie said rear surface of said chip, 

7. A method of making a semiconductor chip 
assembly including the step of assembling a flexible, 
sheetlike element having terminals thereon to a 
semiconductor chip and connecting terminals on said 
sheetlike element to contacts on said chip, 
characterized in that said assembling step is conducted 
so that said terminals on said sheet like element overlie 
a surface of the chip and in that the! assembly includes 
resilient means for permitting inovement of said 
terminals towards said surface of said chip. 

8. A method as claimed/ in claim 7 further 



characterized in that 
between said chip afhd 
resilient means. / 



r iartft layer is disposed 
said teinmj/nals to provide said 



A method as cl< 



testing 
fcal conta 



and/said termina 
/displacemen/t 



toward 
temi 



im 7 further 
he chip by 
t between a 
whereby said 
of at least 
id chip surface 
brary electrical 



said stdp 



/tact 



claim 9 further 
of establishing 
eludes the step of 



9. 

characterized by the step 
establishing temporary elect 
plurality of test prol 
resilient means Will pei 
some of said central terminal 
during said step of establ: 
contact . 

10 . A method as / claimed 
characterized in that 
temporary electrical coi 
simultaneously establishing temporary contact between a 
plurality of said terminals and a plurality of test 
probes rigidly connected/ to a test fixture. 

11. A methocy as claimed in claim 7 further 
characterized in that/ said step of connecting said 
terminals on said shee/clike element includes the step of 
connecting flexible Aeads so that such leads extend 
between the contacts /and terminals through at least one 
aperture in said sheetlike element. 

12. A method as claimed in claim 11 further 
characterized in that said sheetlike element has said 
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terminals and prefabricated leads positioned thereon 
prior to said assembling step* 

13. A method as claimed in claim 12/further 
characterized in that said step of connecting ^aid leads 
includes the step of bonding said prefabricated leads to 
said contacts on said chip in said at leasjr one aperture 
by inserting a tool into each said aperture. 

14. A method as claimed in/ claim 7 further 
characterized by the steps of assezribling a substrate 
with said interposer so that contact pads on a substrate 



tei 



confront the 
bonding said terminals t 
15 y A compOj 
semiconductor chip i 
element haying termin' 



luddng 



compliant layer 
16-. 



ider] 



further character l z 
includes masses o 
interspersed with/ said m 



on said /sheetlike element and 
said pads. 

^or assembly to a 
flexible sheetlike 
ls/theredh, characterized by a 
<g said /terminals. 

claimed in claim 15 
in ttfat said compliant layer 
odulus material and holes 
s of low modulus material, 



ftpcfnent a; 



said masses of ysaid low modulus material being aligned 
with said ten&lnals, said holes in said compliant layer 
being out of /alignment with said terminals. 

A component as claimed in claim 16 
further characterized in that said sheetlike element 
include^/ a thin, flexible top layer formed from a 
material selected from the group consisting of thermoset 
and thermoplastic polymers overlying said compliant 
_lay< 



3 0 18 . A component as 

wherein said terminals— are disi 

19 . A compoi 
wherein said terminals 
layer and said compliant 

35 apertures aligned with 
terminals are accessib 
sheetlike element oppos 




claimed in claim 17 
on said top layer, 
imed in claim 17 
between said top 
top layer having 
Is so that said 
surface of said 
compliant layer. 
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20. A component for use in semiconductor chip 
assemblies, the component including a /sheet like 
interposer having outboard edges, a plurality of 
terminals disposed on said interposer and a /plurality of 
prefabricated leads connected to said terminals and 
having contact portions, said prefabricated leads being 
flexible, the contact portion of each saio prefabricated 
lead being movable with respect to the terminal 
connected to such lead, characterized /by at least one 
securement element integral with saicy interposer, each 
said securement element having an inboard edge extending 
generally parallel to one of said ou 
interposer so that such paralle 
elongated slot, each such prefabr 
to the vicinity of o ne s aid slot. 

21. A /componel^t as ^claimed 
wherein the corltact portion of 
lead extends /across said slot. 

2 




>oard edges of said 
edges define an 
lead extending 

in claim 20 
ach said prefabricated 



including: 

/ (a) a semJ 
surface defining the 
including a cent! 
surrounding said central 
region is disposed inwardly 
said chip having a plury 
disposed in said peripjieraj 
surface, characterized b^ 

(b) a flexible, 



mbly of the type 



ving a front 
d front surface 
eripheral region 
reby said central 
d peripheral region, 
peripheral contacts 
of said front 



sheet like 



dielectric 



interposer overlying said central region of said chip 
front surface, said interposer having a first surface 
facing toward said chip and a second surface facing away 
from said chip, said/ interposer having outboard edges 
disposed inwardly of /said peripheral contacts; 

(c) a plurality of central terminals disposed 
on said interposer yand overlying said central region of 
said chip front surface; and 
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(d) a plurality of peripheral contact leads 
connecting at least some of said peripheral contacts and 
at least some of said central terminals', each said 
peripheral contact lead having a central/ terminal end 
5 overlying said interposer and connected to one of said 
central terminals and a contact end projecting outwardly 
beyond one of said edges of said / interposer and 
connected to one of said peripheral contacts, whereby 
each said peripheral contact lead extends inwardly from 

10 one of said peripheral contacts to one of said central 
terminals on said interposer, said/ central terminals 
being movable with respect to said contacts. 

23. A chip as^emblyv as /claimed in claim 22 
further characterizes in that Vt' least some of said 

15 peripheral contact leads haJe outwarsL extensions 
projecting outwardly beyond saa/d peripherals contacts, 
and the assembly further Z^artades at least one 
securement element disposed ou^ardly of said /peripheral 
contacts and /physically conrj^Cyted to a plurality of said 

2 0 outward extensions. 

24,. A chip a^sb^mb'ly as claimed' in claim 2 3 
further characterized in /that each said securement 
element has an inboard edge/ exts^iding generally parallel 
to one of said outboard edges of sa^d /interposer so that 

25 such parallel edges define an elc^gated slot between 
each said securement element and ysaid interposer, each 
said peripheral contact /leads extending across one said 
slot. 

25. A chip /assembly as claimed in claim 24 
30 further characterized' by bridge elements extending 

between each said j securement element and said 
interposer, said bridge elements being spaced apart from 
one another, said s'dots extending between said bridge 
elements, said securement elements and said interposer 
35 being formed integrally with one another as a single 
sheetlike unit. / 

26. A chip assembly as claimed in claim 24 or 
25 further characterized in that at least a portion of 



each said securement element is disposed^ outboard of 
said chip, the assembly further comprising at least one 
support element disposed alongside said chip in 
alignment with said at least one securement element, 
each said support element having a front surface facing 
and supporting one of said securement elements. 

27. A chip assembly as claimed in claxm 
further characterized by a plurality of outside 
terminals mounted on said at least one securement 
element, and outside terminal leads/ extending between 
said outside terminals apdr^&qme </f said peripheral 
contacts on said chip. 

28. A chip/ assembly ks Claimed in claim 27 
further characterised by a c6mpl/iapfe^ISyer disposed 
below said central terminals/ and^ a compliant layer 
disposed below said outride t^ralnals. 

29. /A semicondUctMr chi/p assembly 6f the type 
including a semiconductor l&\ip having a f/ont surface 
and a plurality of contacts opposed in /a pattern on 
said front surface, said pattern Nmcompais sing a contact 
pattern area on said front surface, she^t like dielectric 
interposer overlying said front surfab^e of said chip, 
said interposer having a first surf ace ■> facing toward 
said chip and a second surface facing away from said 
chip characterized by an /area of said interposer 
overlying said contact pattern area of said chip, said 
interposer having apertures extending from said first 
surface to said second surface, a plurality of terminals 
disposed in a pattern on / said second surface of said 
interposer, at least some of said terminals being 
disposed in said area of /said interposer overlying said 
contact pattern area,/ each such terminal being 
associated with one of said contacts on said chip and a 
flexible conductive lead extending between each said 
terminal and the associated one of said contacts, each 
such lead extending through one of said apertures, each 
said lead having a/ contact end connected to the 
associated contact and a terminal end connected to the 
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associated terminal, said terminals being movabj 
relative to the contact ends of said leads, 

30. A chip assembly as claimed in claifo 29 
further characterized in that each said terminal is 

5 disposed adjacent one of said apertures jLn said 
interposer, and each said lead extends from/ one said 
terminal, through the adjacent aperture to ^one of said 
contacts on said chip. 

31. A chip assembly as claimed/in claim 29 or 
10 30 further characterized in that each said lead is 

curved in a direction parallel to saija front surface of 
said chip. 

32. A chip assembly as claimed in claim 29 or 
30 further characterised in that each said lead is 

15 curved in a ^irection \perperydicular to said front 

30 or 31 or 3 2 Yfurth^^ yfcharacteVized in that said 
terminals i^are s^s^nt^ially evenly distributed 
20 throughout an area c& ^aid interposer overlying said 
front surface of said 
^ 34. A chip /4ss^mbly/£s claimed in claim 33 og» 

33 further characterized \n that a substrate facing 



surface of said chip. 

33/ A chip assefWDl^-a^-ql aimed in claim 29 or 



>stra 



toward said interposer and ^a plurality -oi* connection 
25 pads disposed in A pattern corresponding to the pattern 
of said terminals so that said pads confront said 
terminals on s^aid interposer and means for bonding said 
pads on said substrate to said terminals on said 
interposer. 

30 3^5 . A chip assembly as claimed in claim 34 

wherein said means for connecting said terminals to said 
pads of >4aid substrate includes a mass of electrically 
conductive bonding material disposed between each said 
terminal and the associated contact pad of said 

35 substrate. h „ 



36. A method of making a semiconductor 
connection component characterise^ by the steps of: 
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(a) providing a sheetlike dielectric element 
having first and second surface and one or more 
apertures extending between said surfaces; 

(b) laminating a conductive sheet to said 
5 second surface of said element, so that, a first surface 

of said sheet confronts said seconja surface of said 
element and so that said sheet overlies said one or more 
apertures ; / 

(c) forming a resist pattern on a second 
10 surface of said sheet facing away from said element, 

said resist pattern including lead areas at least 
partially aligned with said one or more apertures and 
terminal areas contiguous with said lead areas but not 
aligned with said one/ or more apertures; 

15 (d) applying a resist to the first surface of 

said conductive sheet in said one or more apertures; 

(e) contacting 7sa id conductive sheet with an 
etchant so that said\ etchant removes said conductive 
sheet except in said lead areas and said terminal areas; 

20 and 

, (f) removing said resists, to thereby leave 
said lead portions of said conductive sheet as leads 
projecting into said apertures. 

37. A method as claimed in claim 36 further 

25 characterized in/that said step of applying a resist to 
the first surfajfce is performed by laminating a sheet of 
resist to said/ first surface of said so that the resist 
of said sheet/fills said one or more apertures. 

38/ A method of making a sheetlike dielectric 

3 0 element with prefabricated electrically conductive leads 
thereon characterized by the s£eps of providing a 
dielectri<t layer of said element with features which 
project Vertically out of thre j plane of said sheetlike 
element/ depositing conductive material on said 

35 dielectric layer so that said</\co^ductive material forms 
leads extending across saip projecting features, and 
then selectively removing the portions of said 
dielectric layer constituting said projecting features, 
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to thereby from said /prefabricated leads to bends 
projecting out of the < ^lane of said sheetlike element. 



39. A semiconductor chip assembly of the type 

including: 

5 (a) a semiconductor yfchip having oppositely- 

facing front and rear surfaces,/ edges extending between 
said front and rear surfaces ajftd contacts on said front 
surface, characterized by; 

(b) a generally j&heetlike backing element 
10 underlying said chip, said backing element having a top 

surface facing toward said/ chip and a bottom surface 
facing away from said chip/ said backing element having 
a central region aligned >with said chip and terminals, 
at least some of said terminals being disposed in said 
15 central regions; and 

(c) electrically conductive leads 
interconnecting said contacts on said chip front surface 
and said terminals /Qitl said backing element bottom 
surface, said leads extenjiiT'ig alongside said edges, said 

2 0 backing element an^ieads being flexible so that said 
terminals on said/ backing element are movable with 
respect to said/ chip. 

40. A fchip assembly as claimed in claim 39 
further characterized by at least one generally 

2 5 sheetlike, flexible flap extending upwardly alongside 
one edge of saia chip, each said lead including a flap 
portion extending along one said flap. 

41. /A chip assembly as claimed in claim 40 
further characterized in that said contacts on said chip 

30 include at least one elongated row extending adjacent 
one said edge of said chip and each said flap extends to 
the vicinity of one said row. 

A chip assembly as claimed in claim 41 
further characterized in that each said flap includes an 
35 electrically conductive layer and a dielectric layer 
disposed between said electrically conductive layer and 
said flap portions of said leads. 
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43. A chip assembly as claimed /in claim 42 
further characterized in that said backing element 
includes an electrically conductive /layer and a 
dielectric layer, each said lead including a backing 

5 element portion extending along said /backing element 
between the flap portion of such lead and one of said 
terminals, said dielectric layer of sAid backing element 
being disposed between the conduc/tive layer of the 
backing element and said backing/ element portions of 
10 said leads. 

44. A chip assembly a£ claimed in claims 40, 
or 41, or 42 or 43 further characterized by at least one 
substantially rigid support e/ement, each said support 
element being disposed alongside one edge of said chip. 

15 45. A chip assemply as claimed in claim 51 

further characterized in tfhat said at least one flap 
includes a plurality of /flaps and said at least one 
support element includjer^l a^ plurality of support 
elements, said plural ydupport elements being connected 

20 to one another an^i^^cooperatively defining a box 
surrounding said chi 

46. A chij? asselmbly as claimed in claim 45 
further characterised by a generally planar floor 
element extendingf/oetween said support elements beneath 

25 said chip, said Tfloor element being connected to said 
support elements^ so that said floor element defines the 
floor of said box and said support elements constitute 
the walls of /the box, said chip being disposed within 
said box, said backing element and flaps being disposed 

30 on the outside of said box. 

AT7 . A chip assembly as claimed in claim 39 
further characterized by substrate having a top surface 
facing ^aid backing element and a plurality of 
connection pads disposed on said top surface, said 

35 terminals on said backing element and said connection 
pads on said top surface being disposed in corresponding 
patterns so that one said terminal is aligned with each 
one of said connection pads, the assembly additionally 
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comprising means for connecting said connection tfads on 
said substrate to said terminals on said / backing 
element. 

48. A chip assembly as claimed ifn claim 39 
5 further characterized by an interposer afverlying the 

front surface of said chip, said interposer having 
terminals thereon electrically connected/ to said chip or 
to said terminals on said backing element. 

49. A circuit assembly comprising a plurality 
10 of chip assemblies as claimed in c;laim 48, said chip 

assemblies being arranged in a stapk having a top and a 
bottom, whereby said chip assemblies include a bottom 
one of said chip assemblies at t:he bottom of said stack 
and one or more non-bottom chip assemblies, each said 

15 non-bottom chip assembly overlying another, immediately 
subjacent one of said chip assemblies, the backing 
element of each such non-bottom chip assembly facing the 
interposer of the immedia1^piy\ subjacent one of said chip 
assemblies, at least >^ome / of^-tfte terminals on the 

20 backing element of e^n^^s^itd non-bottom chip assembly 
being connected to/tSe terminals on the interposer of 
the immediately /subjacent / chip assembly, whereby the 
chips of said jzhip ^assemblies are electrically connected 
to one another. 

25 50. A /Component for mounting a semiconductor 

chip of the type^ including: 

(a) /a. flexible sheetlike backing element 
having a plurality of terminals thereon, characterized 
by; 

30 at least one substantially rigid support 

element projecting upwardly from said backing element, 
each said/ support element having a top edge remote from 
said backing element; and 

(c) a plurality of leads connected to said 
35 terminals and extending upwardly alongside at least one 
of s^ld support elements. 

51. A component as claimed in claim 50 
further characterized in that said at least one support 
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element includes a plurality of walls defining a box 
having a top and a bottom, said backing element b^ing 
positioned adjacent the bottom of said box, sa^er leads 
extending upwardly toward the top of the bo»< said box 
being open at the top whereby a semiconductor chip may 
be inserted into the box. 

52 • A component as 
further comprising a plurality 
flaps extending upwardly 
alongside said walls, said 
flaps. 

53. A componejxt/ as 



clawed in claim 51 
o%f generally sheetlike 
said backing element 
extending along said 



claimed in claim 52 
further characterized /by a floor element extending 
between said support elements, said backing element 
being disposed beneath said floor element. 

54. A/ component as claimed in claim 53 
further characterized by an electrically conductive 
layer incorporated in each said flap and in said backing 
element. 

55. A component as claimed in claim 51 or 52 
;or ^3 or 54 further comprising a compliant layer 
rtyitfT-lying said backing element, 



56. A method of making a 
assembly of the type including the stc 



(a) 

flexible backin 
backing element faces t 



that 
^eleme 
characterized by 



electrically 
said chip. 




iconductor 
of: 



chip 



and so 
backing 



(b) co 
element to contacts 
facing away from 
elements, by 
between said contacts 



erally sheetl ike , 
a top surface of the 
ear surface of the chip 
region of said 
ignejd with said chip , 



terminals on said backing 
surface of said chip, 
surface and said backing 
.ly conductive leads 
and said terminals so that said 
onductive leads extend alongside edges of 





57. A method as claimed in claim 5f6 further 
characterized in that said connecting step includes the 
step of positioning at least one generally sheetlike 
flap alongside at least one edge of said semiconductor 

5 chip so that flap portions of said leads Extending on 
each said generally flap extend from /said backing 
element towards said front surface of said chip. 

58. A method as claimed in claim 57 further 
characterized in that said step of positioning said flap 

10 includes the step of positioning each said flap so that 
the flap portions of leads disposed uhereon extend to 
the vicinity of a row of contacts on /the front surface 
of said chip and said connecting step further includes 
the step of wire bonding each said /row of contacts to 

15 the adjacent flap portions of said leads, said wire 
bonding step including^the steps of/ detecting the actual 
positions of said /flap portions of said leads relative 
to said contacts on said chip/a^ec^said step of 
positioning saidt at least one^^fap and controlling said 

20 wire bonding /step in acc^rdaiyce with s^id detected 
relative posil 

59. I A method ^sNcla/lmed in clafim 57 further 
characterized \ in that said ^^tep of positioning said 
backing element includes the s"tep of / positioning the 

25 chip within a box incorporating plurality of walls 
projecting upwardly from said backing element so that 
said front surface of said chip faces away from said 
backing element and said r4ar surface of said chip faces 
towards said backing element, said box having a 

30 plurality of said flaps extending upwardly from said 
backing element alongside said walls, whereby said flaps 
will be positioned alongside the edges of said chip when 
said chip is positioned in said box. 

60. A method as claimed in claim 56 further 
35 characterized by th'e steps of providing a compliant 

layer between said terminals and said bottom surface of 
said chip, and electrically testing the assembly by 
simultaneously engaging a plurality of said terminals 



